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^ (71) We, COMPAONIB FRAHCAISB 

DBS FBI^OLBS. m Ftrmth ooiporttte body, 
of 5 rnj MlcW-Ange, P^U 16 hni, 
France, do hcxeby dedm the lufcn&xi, 
for wUch we my that 0 patent 
to us^ Bad tite 
method by yMfA. it b to be pctfbnned* 
to be patticiilatty de«ctib«d i& and by the 
foUovu^ atatement:^ 

Th9 prewat iirventton li coneemed wlUt 
«xpk3ntory drOHag tad in partlatrfaf to tiie 
protectiQii oi a dHUed bole agaitiBt cavies 
m and i^grasB of vater. 

^juswn tneiboda, in sph« o< die promtt 
aebieved, *n Inve the ooaunon clx^ae- 
leri^c of protMlfa^ tiie dtftXed iMle a^ 
cmna^ in of the strata paued thzoosb by 
mcMi» of tube* which are tent down at the 
^ffifig dcjwaufa- TO* typo of pnxtecdon 
whirfi k coBtly, doe both to the thus 
reilidred to pfaoa the Ciibes in poaitioa end 
die mandhmidlfaig hivolyed and to the cost 
of the tubes used, !■ partfcolar^ tionble- 
Bcnne In the oaae where drUUae methoda. 
hgown aa mtuy drilling nwthoSi mm- 
P*SfSri ^^f?^"* ^ ? J**" ^ powBT, dne to 
' tooj dtiire ihaft 



rubbCng of the _ 

against the walla of the We holeri* added 

to tho nbovc disadvantage. TUs 1o«b ot 

power may be oonKidenble beeama this 

shaft omy be as muob aa Mvaral miles In 

lengtK. Pnrthannore, when the tools reotdrn 

chwiging It 11 neoessary to nan the drire 

which compzites lengths of tod 

rarew«l one latotite othtt. and unscrew It 

Ottii mcf easing the cost ptke of Ihk typo of 
protection. 

-«?55J2J.^ of bOTo^ioto driEteg callBd 
fleridtimnjr addcvei » net advadu^c om 
rotary nethodi beetnae Ifae ddvo ihaft 
recaaced by a Ikktble annonrad hose Idr the 
tool diivittg motor and the flsodble hose oan 
be vottod up or ntfvoaod by means of a 
dnim. Liad^fitlon, themce takes up by the 
HJ±L?i!?"™*^.^ redncedln%fan. 
Ho^rvmthia .metbod does not dineate with 
tt^tieed tO£roiect die drOledhofo iui3» 
Sleet tabes to prevent eavlng in of tbe straS! 



Puthmnore, it is eoentiol to ensute a 
perfect seal round the ficadhle hoae so as to 
avoid die consUerabCe danger if an ervniion 

OOOQZS, ^ 

5^SSi?tiLre if pr^kM^ »^£^^ 
•xpiorahsry ^x^U eomprismg drUUng e 

Of fte cMled hole abSSltaneonsly ^Sh 
droang oi the hole, the tobe ^^onSg 
caitog to of the strau and ingrertSsSSSr. 

Aooordpig to another aspect of the 
pr^t invention diere la provided a 
mettod of exploratiKy driBtag^o^SSag 
ddlBng a hole by pasting a dSSfigSS 
dorawBidfy through the earth, rooolffins a 
tubinff around the waU of the drilled hols 

fo jprogiesa dowowaidly. 

iBige Btoch o2 pipes always available. 

are assembled pna to tti^ other is dlStaS 

'^SLwJT'k "Jt^**"-!!^ 



ava 



".S^ ^* r*T*- iio«ve uie futiunn tooL 
method (he stratoTSinbo 
nipported hzunedUtaly after drfStogr 

bd^jnwaldedinay be ptetoeted from the 

^ »ib*ve which b 
Mow it. Tins esabies the tubhig to be<S 
fccUvely protected dnthig Its mouldlS 
prooess beoausa It la enou^ to easttrnthiS 
toe sleeve fomer and drOlinn tool 
»rc ettectih«ly Maled for ttombfaig form? 
to bo pv»tectnd Imni the atrmta sidTaan 
result, aU water iiigi>Bes. ^ 
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re^-nco to e«ctlSr^,^aSS»7(g^ 
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smkl the diilfing deptb thut casoring as 
fnleiition preamire for fht wtshu at fotmcn 
15 Bud 16 which li 30 hart Ugjber than that at 
the bottom. Fleziblo hoic* 33 aod 34 are 
S heated thus oncailiig that tfeie ^fbcodty of the 
matetialis not Uywered* A raXyo 37 etiablet 
the introduction of hardaom Into a itstie 
inU«r 3fi to be flopped. Thk italic 
mixer 38 to be draiaed of haidener. In the 
10 event of n tempararr stop in drUUii|^ befoce 
Yalye 39» which ooiuroli the feed of rwA% to 
injection zoaei 19 ot 20, a<^»)fdtng to 
whether tubing 8 or ileeve 6 ii befaag made, 
ii closed* It win ho imdentood (hat two 
tS aKerabliet exist aiindtar to that ihown In 
Figore S, one for the ileam 6, the other tar 
the tubiag 8. , , » * 

Thiu it will be underf tood dtat ehrouita 5 
and 7, flhtttrated In figure 1, each conqiriie 
20 twootaajineii»asie torthereiinandthe otiter 
for flie hardener, the Btwnnet for the 1*^^ 
being provided with a mXrc inch at 37 
located on the lalet tide ol a ttatie mhcer 
sadi aa 38. Ukewiae, valvea .nicak oi 39 
25 control fbc flow oif each of the re^ tnd 
tbey are located oae in cbannd 7 near In- 
jection zone 19 and the other In chaiMel 5 
near injection mne 20» 

The advancement ot drtDtng and the 
30 fomhtt of tubSng 8 and its iteeve 6 are 
cafti0dout «i Uiustrated dlmammatirilly 
In Pifiurei 3 to 5« In Rgtnv 3, tbevaa 11 and 
12 are lOuttrated deflated and Inflated 
reipeetively. Sleev« It la tat with body 10 
35 anddeaoendiwlthbo^ lOaaarault ox (A 
pfesmra. in the gencBral drentt 23, exerted 
w platm 40. iut with body 10^ tmder the 
ooairo] of contnol mit 9 (Pigwe 6). (Ml 
entBring thn top past of 07lwder 42 irla 
40 oiravlt4l jpnshes the obton down, sleevn 12 
remaining ftimfy appUed agslnst tnbfng 8 by 

KviotttinfUtian of tfie iteeve. Tfaui* as tool 
rogrB»e« downwarda, body 10 deacendp 
retallYe to sleeve IZ Poimerft 15 and 16 f»t 
45 vnth body 10 also descend and. dndnj^ lUs 
movemesit, a oortahL amoimt of rem il 
extruded in some 20 to focm lUtfrva 6» the 
re^ graduaQy polymeti^dA In the reglont 
of the treating element l£ wfaeroai reitak 
50 extraded tn zono 19» tixe flow oC which la 
dICferont from the refthi used in the making 
ol sleeve 6. polymerises near heating 
element 17 to form tubing 8. It is of coune 



imdetatood fliat the onantities iniaotcd m 
55 in nroportlon to the downward progress of 
the tool and the tlilcltneas of the reSMctivo 
sleeve or tubing. For example, the sleeve 6 
may be about 10 mm thlek and l3ie tuh^ B 
about SO mm thick. The cantrol unit 9 
60 contmis the supply of re^na. 

The tooloonttnnes to advance downwarda 
until piston 40 reaches the bottom of 
cylinder 42, Figure 4, This leads to the 
unuedlBlo inflanon of aleeve 11* Figvc 5i 
65 whkh holds the body 10 wilik sleeve 12 b 



deflated to enable It to take up a lower 
portion as the result of injeotkm of oil into 
d>e_^l ct cylinder 42 looated below olston 
40. The automatic inflation of slee^ 11 may 
be ensured by an dectileal ImpuUe from aa 70 
end ol stroke atop 58» thto isapulse bdns 
transmlttBd by wise 61 to oornrol einlt 9, 
Hgurc 8. As aolendid flap vatva control 
clrcaits which contr^ hydiviiUe leed to the 
bydranlic drcidti are well known* details of 75 
the various drouita ensuring jnflaticm and 
deflation of the aleevea iiave not been 
IQustrated. Thus, during a period of time 
wUdi may be very short, sleeve 12 moves 
down to alower level so that when tiie top of 80 
cyUnder 41 is cloac to ^stoa 40, mil that H 
neocenuy li to apply oil under preifttfe once 
again inside suseva 13 ana release the 
pxessare Inside sLeeve 11 to return to the 
tohialconditiaaallh»stratedinPigure3.Per 85 
tliis purpoae en efld of strolce ertop 59 may be 
used vtilcli sends a relBoshig Impulse by 
wlrB60toDantxdlui^9(Plfiuieal attd8). In 
Figure 8t Aetu art found Utc oil dreuh 23, 
re8nievipplyolrcidt5a]id7andmuddrcult 90 
4 contpnHng a down fthnttnel 4a and an op 
chmmd 46 m sotto Z, ngnre 7. 

A high pressure pump 45 aoppUea the oil 
neeaasary to inBafta formers 15. 16| shield 22 
and sleoves 11 and A firvl circuit 43 lends 95 
to controb CI5, C16 and C22 for infbtbig 
fonners IS» 16 end shbld 23. In ttw suae 
way a seo(^ dreiilt44Ieada to coatroli Cll 
uidCilfor slecivaa 11 and 12. The assembly 
«| drcuUs 48« 49 and 50 cofltrolUng conirou 100 
05. C16, and C33, and ebouttTXl and 47 
oontrolling controls Cll and CH are placed 
under the control of the geaersl control 51 
for advandng or stopping the fotndng 
macldno and m conaequanoe plstotn 40, tlie 105 
movement of which dmenda on die oil fed 
via ^ddt 41. Orouit 41, serving channels 
G42e and C42h oontroClfld ^ c»cratrol 
fihattnds62 and 63 from the general oontiot 
51. enables, via channel C42a» the drfU to 110 
advoxkco dowixvaids and the eleeve 6 and 
tuldng 8 forming maofaiae to deaoend 
sfanultanaoudy, and enables, via cbiuuiel 
C42b« cylinder 43 to descend after deflatio n 
of deeve 12. Wir A 61 and 60 tnnsndt tii0 115 
impulses sent out by the end of stroke stops 
58 and 59 to tlie genend ccmtrol 51 in arder 
to control the antomatio eetttag in xhotkm <rf 
the Inflathig and delladne oparBtions for 
daeves 11 and 13 via coxStdC ehanneb 46 120 
and 47» The SDUd drBult 4 b aba jplaoed 
nndor ttie control of co«trols end 

these 
control of 

ead 66. 125 

Valves B andP mav be dosed in tiia event d 
die forcing maehlne being stopped or dUie 
fio detection of a higlL pressure aone by 
detector 53 couided to control tmlt 51 by 
C53. In thta Hhistration. the sone indnditig 130 
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tho tube raoUog maohins, tnA tha irt£Z«tabl» 
f|lceve», hu be«a Indloated by Oto letter Z. 
. Tlic moulding «oae hu been izuHoated by 
tUd letter M. Ax lu> as fhe mud cUctiU u 
S°?S5"^ it 4« «wa that it is fed in br 
flmdblD how 3 and returned by duiDital ^3 
lauin^r teetkMi A. Supply amtltm S attd 7 
for iciliis and lianlsitBn ara placed undor 
tho control of ccmtpoli C35, O6aod C'35 
C36 w wen controls C37 aad C 37 
epntmlUng yalvw 37 for Om hardanor 
ebc viti aad C 39 and C '39 oontroians ^Taa 
39 for lha rodns sapp^. A ^ttiel 54 
eo^odU coatrot unit 51 to eontn^ C3S to 
C3(5jjus Waging th© nAi flow uadar a 
control n^^ye t<v tbe spaed of advaiioe by 
W deairod metiiod* chanoal €33 alto 
enaiNing this daw to be btonilLt uadctr a' 



M4W04 



coftb^ r^tlva to tbe presmS ejdathig 
tbe bottom oi tbe dztmag transmitted 

SrBssore seasor 53 by any de ' ' 
ODtrol ttolt St k opented 



from the surfaoe by fine T« 

fa addWoQ to tbese eoatrols, a dotted Odb 
C 53 bM been iUastnited toAow a apedal 
«»nectioii the object of irfildi it to £^ 

Stgnal sat ia mdtlon by wy hirii preanire or 
««op^o- TWa^^ 
^oB^cficm 55» mubLet Ibe tlovof reiiu to 
b« stopped aad heattag of Ibcatiag citmeBli 
17 mif 18 of fotmect 15 and "l6 to be 
swi^Aod <^ by means of canneotioa 56 for 
coBtioESng the dosore ol the aiud cirouit 
valves B aad P tad by meatt, of ooiiiiBQtlo& 
57 for oontralllng the Inflatioa of tlaeves II 
AiMl 12. with tbe obfeet ol loSS^ th« 
i^bi^e and pioeaedlAgfo Inintamitat 

As tbeaa vaitons cOicalls can be of aay 
form and as they are not patt of the i»- 
^tfion Jn^fc^ es the apj^WoB of die 
units, which can be ebtaned from trade 
8QiirGC8. !i coocemad, ,lt has not been 
o^^med necessary to illusiXBta la detail 
J«ch eontfol, whose stnuture may lake any 
fonn. The oootiol of resb flow AqUs siidb 
*P * nrtc of iBorease of 10%. TW 
•WBB If Hie boxe hole passes fhraush an 

'^T^ ^ Witt 

tvOag ^klneatea fa the n»Uiii of the 
cavern. Agahi It will be ooted ibat aUboush 
yichoavenis w» asnaOy fiBad with water^S 
U always poi^Ie to raaloe the gleeva 
J^wte ttie m^al tfiereof li selected to 
be able to polynense b\ water. As the tufiiiiff 

atifl be ffloolded nonaal^. ^ 

n drlUbg mutt be hitemqited, Che flow of 
l^dener Is stopgped by meLs ii vsItw 37 

difflfajg recwnineaoet, a alart h 
iMto by mmAMag flw famr van of 
bottoi^paft of tbe tabfag a few yvds abcyva 



the bottom of the drillhig. Thus the 
^^^•ii'J*^ 2 during h/deacent. IX 
imc« Its head grftdoally downwards In ifae 
t^big and cuts a wan hi B tnince ted shape 
WB« meeting TO ijHtth thfipro^ 70 
TOitrancaieJ shape cutting may allow 

dillBng tooi the oreasnre at the bottom 
m the convenliona] w^. When 

JJK^^' portion commences, resin is 80 
toiectcdwlfiiout hardener tfau^ ~ 
Jhemud, then the conttoli sm «at fd^ Ota 
feed of hardener and redn. WhUe the 

SJ^.i;^ "^T"^ and a. soon M 
former 16 reaches the bottom end d the AS 
truncated oooe. the contiola amsS 

SS£S JE?" ^ betweeo die eadler 

Itthtaianda new section of tuWng, the end 
of»e new sleeve beLa| hdd between t«o «) 
tnmcated )tytn of tubing resto. Th«s the 
magone conatructed edibles a pvfewt 
toHng jolnl to be made aftc^ anta- 



95 



tbermchardeidna 

Meera at^ tnUn^ c»n be of any sort 
intwided that ^ mechanlcsl mmtrSii 
ate iiilllcieiit to take the placTcJ 
t^athmal t^Wng. Thns ttielnwSn^ 
compaaaa ^ cage of forming n tnhte 8 
wtthont Buftlag a sleeve 6. ^ 
In aditttion lo the abovie-neamoDed 

S;^°^y-tfc»ftopyfa8 amf the re^SSxi of 
TOO downward advanca. the machlneean 
alto be need to taake the internal deevebiff 
of t«b« ana If mod wlth^SS^1?SS* 
TOO tnisraal ileevhig of a punctnred or 110 
complete^ oiidlsedtobo- ^ 

*Jj^i^5^*,*'?^*«**« advancfaig the 
tool deyewaids by means of sleeves fi, U 



100 



10& 



mnvle wh^ mtutlng the tuhhu process 
pfeiiauslty formed portion. 
WHAT TVB CUOM, IS?-. 

tuUns Mouwl the «qkll «r tbe (MBed l&e 
w«u«M©ouj{r whh^ or Oie bole, tti 

UMpem ol water. 

-~_^"^^^S3 eiploratofy drfifina 
aongirislttg dtUSng n bole by wsSTa 

monicQng a hifaiag around the wall of the 
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20 



25 



drilled hole sUaultAaooiiBly wiUx tho 
dowmrani novmeni oi the dHUinfi tool, to 
pre w o«^^ ia of tho «tta tiMid& S 
wheveiB m •xpaadahfe mtmhmr 

D^niUble membs aod tsbbg «nda 
laroB l« BXBTted betw«eii flw atatlonuv 

ewie too ddlHttg tool to t^,^ dinm- 

* A aeOKMr acc^aing tc» dabn 3. in 

^fi'ning nuterid wlikA b hMted ofter 
eztoo^OD to kaAoi Iks axtiuiUd tuMaa. 
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jack to «ontRiI tiw owvenent of duTinoMd 

12 M li"**^..**?*'^ to •ny cf claims 

mtahfe and ^cbidei heatlixg simu. 
16. A mAchlM •/«#.^].r!rf.~?r'* 
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Mo prior ^ mooldiag oi flio tiW 
ly oh m oulding of the iKvo !■ wSoJ oS 

— A... .. -- ~ — »o nnmer, ■ ant vbIm e» » u i»i.Mi— . 



14 to M'^''ifelr*^Sft«.*^*V of cWma 
cyHttdripal porlloji of the bodwlS^^ 
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preMure in the bottom of a 
drilled and Cor condnuliig the 
uobldiiis matetlaL 
22. A marhfan accoidhK to olafaa 71 
5 wtuiA (dependent on elalm 19^ In wMdi ntd 
<^nlK>l mevu Is adApted to act on receplxon 
of an impnlM fttnn tna preoura nnpor suds 
tliat. when ibcpresimn se&sad by the sensor 
exceeds a iwedetetnilned valoa. said eoatrol 

10 meanacauseitliBdeltveityoi mud to tb« drill 
tool and to tiop^ both ttie slaevm to loJlata. 
thaoraachlaidoiMarde&vary vidve to otose, 
tbo or each delivery vatvo for the moulding 
mateztal to dose at tlie ontlat iTom the or 

IS each statfc n^sor onco th» mixer has bsan 
drained of hafdeaef , Ibe awHdblng off oi the 
or eaebbeathigeleiaEientoiccuttaadaliaftto 
the macliixiBr^ progicm downwaids. 
2X, A Biaoliiiie aoooidng to any of cfadna 

20 20 lo 22« In vridtib Mid contrel meaas faft- 



dndes means for automatically setting in 
motion the inflation of the Am sleeve 
deftatlon of die second sieeve mn^ its 
descent under the control of a firti end of 
stroka atop in said hvdnnilic jaok. b second 25 
cad of stroke stop brng connected to means 
for jetting in motion ioOation of Oie second 
sleeve, deflation of tfse flnt ateeve and Hib 
filling of the other auudaf chamber In aatd 
IrsrdrBulIc |aei(* 30 

24. A method of exploratory drilling 
Atibatantially as bcndn described. 

25, A amchl&e for cxplocntory driCinK 
snbstantfallj as herein described 
refeienoe to the a coomp aaylng dmwtogs. 3S 

A. A. THORNTON & CO.. 
Hoittanmberland House » 
309-^ BIdk Hofbotn, 
LondonrW'.C.l. 
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